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fc*J»*< k fc^30TB b > ( H + ) MM'ftCDX 
•5t**8*ifc7n b>"fK»#:£ffli^ i k ^W®.k-t 

tulBMMtcJ; ^^WSfifcTn b y^'frftETu b >-e# 

* * i k (c i -5 t ± t & *b«* * «ri> 
>"+>-- . 

fifiETn b yfii* k . BUlESfl 1 S k IS 2 «S«l8lfc£ t 

[ft*ii4 ] «rE*2flfc&i, uieig i m?£atztu>> 

oflrf BTn b yfe##:$rff 16 LT # JtMIBTo b V 
[ If *IR 5 ] MIES? 1 «<o frlEr a b yfiSWfcMES 

ztiz, &m -cat § ni> . if sii 3 fc 

[ mmM 6 ] fflBTn b y IzMTCtZ RJCG 

[ it&B 7 ] miesi 2 mnmzTu b yfssw^iss 
111*513 fcieatfe**^H=y^-. 

[ifs?n9 ] mem 1 ^w?utBSi2ii£®SiH-&# i 

£fJ£-rS^K£*-f & , If *H3 fcE»Lfc**;ir;* 

[ if *ii i o ] MifiS? i mvMS&Mk. . 
fta^Si-rtstscJi^^L. MfBmiffi&t>'m2ffi^ra 

s . if *ii 3 t=en LtzTkmtfx-t y*r- a 

[ if i i ] mmm^Tkm u - ?«xj±7j<?sf# 

fctf>fc, MlB»4«MXii:7j<*IE«^iEfSffia§a^ , 
[ft$£ 1 2 ] MIB? ER^ttK*^ 5^ 

* — shf cm(m(icm fmmv&m * jfm uf h &m 

ft. ) !»*JBltlB«iL^7jcS^x-fcy-r 



[SIKKB14] mrlB^7X^-^M«^7X^-Sr± 

[ If 15] MIE ^ =7 x 9 - 3&S»RXliflfflUI8IW 

[flWtJa 1 6 ] mrlB^«K««A^-*>-7-y 
7 s-T"*. § . if *"S 1 5 tciBfj L ?t 7j<fR^'x -fe y-tf- . 

[ mtm i 7 ] ftrEfSRKXflt *« yy^^t -;b^ 

Ito&R 1 8 ] UEflPKKaBK^^^ *-)Vt- 

[ if «a 20] friar a b ysitt«» ! . -xh 
/tTk^'x-fey-f— „ 

tlf*iM2 i ] mrlBrn b y«iSitto*^\ - ohx 

) if*ifl2 0tlEtfeL7>7j<iR^'X-tey 

[it«2 2] mmynh ymm\tcomK -oh, 

-OS0 3 H, -COOH. -SO3H. -OPO (O 

H) 2 . -c t H i -so 9 Hn\,vftifrl:t)m&tL&2rc 

Clt*3l2 3 ] SfrlE^^X^-t^ fulErn by»BI 
tt«*k. ^®5ISk^'»ASnTV^, SWOTlfc 

[ if *il 2 4 ] buIE*^ lasWS^r < 1 1 - b a 
j$r;b^-;«, ^;b^^;b*, -bU;t^*, 7\a 

n*H2 3 fcae«tfc**^-fe^i^. 
imsm 2 5 ] mriBrn b y&mm { . mmmzmm 
^ yx?-%mvf^?t-fyt>%& . if*3i 1 t=K«ufc* 

HftfcB2 6 ] mrlBTn b yfe***\ tulE^ 
7K*^'X-tr>-tf— . 

[ R&H 2 7 ] mim^mwm^mm^ti7r^ % 

v S . mm 2 6 tcIBtt LtzAm^'x^y^ 

IBM t^7k«7yx-fe ynf-,, 
[ if 2 9 ] MIBiS^Wf4t0-ir*»^ 5 0 M.m.% 
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[ |f $<m 3 0 ] ffllffilf^tm* 1 ^ 'Jfb77Wn 

^l-vt* 1 ^ ^^*a^"3ai%iiiT-c-*i», it 
[ mmn 3 1 ] iffirn h ymmwm ^oo^m 

*MS:-rvh>tzjmt&JMb ; MtETr? b & 
fc-owroNy (h + ) ifStttwS^AU iW: 

[ ii^ii 3 3 ] if spb 2 — 3 1 v ^-rn.^ 1 5sc taw 

[000 1 ] 
[0002] 

[0 0 0 3] LfrL&a^-tOK®, Jft«t±a@Sl^riW« 
ISttiroWW^TV^. fit, flSHBWWc 

[0004] «SS«fifcft«S*l4**x^WF-^ 
[0005] #*c07K*^'x-fey-»f-(S. TIEt^-Ti 

mzm^te&^ix&mikxx ewmtfufi'h^) tco 

[0006] 

uti ] 

0 Z / Sn0 2 + H z H z 0 + SnO z 

[0007] 



mtfx^yv-lt. JMLfzZotz, 

x t ^sjtEtcff 3 w^cxxb vmstiffiffmc&wii t 
x\^t\ z coKtsbizmmft^ommmz+fttzm^ $ 

ji?y*fx. -m^mmm^m^x tc «, jhs i/c t 

[0008] —Sr. flf«RWCfaH-4H*7'n b > 

iw<m*fxmb®mz%.m lt^m l . *xatKe$t£ 

[00 09] ftaMRWCSSSt^WH-*^**^-* 

A'-7WnXMyW (#Ji.t£D oPontt 
13, Sffi«Naf ion (R) H) (c«*Sn4W4i^ 

[0010] gp^. ^-^/l^n^l^yRttllfcWfc 

*7J*A-%y (H 3 o + ) ^^fKL. KO^fdfy— i>A>f jj- 
A-XtC^itrT S d i; 36*TS h COT . I b 'J ■/ 

[0011] L^L^rA^, y\-7;b^-nx^yi^ 

[0012] — £<0fiKKLh<^saSCF"eti«i&*- 

hz\b mm^Khif, wK^TTfiwsnfcata 

a, 7Kct) b' U 7 b (SEttr) ^ElK^ra b yfe^fc*® 

sft^i 0 . —IS 1 0 0°Clil±^iiTT"(i7k^-^»R^ 
MZ SftftCrn b yfe#tt^^i:"^$-f , -feytf-co 

[ooi3] ±mLK£o %mmja*mfct 
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[0014] 

WPhy (H + ) ilMJiAL, rW:J:-5 
«4k<7rC*4« 

[0015] 7RStl^r#X&1£^'f-&I*Sk ; fflf 

IffiflM* t-f 4 ? 7 x^-ffMmW^z^ < 
k i,--)<?)7n t- y ( H + ) j!?gftt<7)S£#AU dft 

[0 0 1 6] Ht. *^BJ{ct>^T. r/oby (H 

[0017] ifwmxms. tutarn r> 

MfMf £±fi!W> k f 4 ? 7 x9-<^mmw^z'^ < 
%btltz77X?-mmMz£^xm$LZtlX^&cr> 

x\ mmmrx i> mmy°v \- ymmmz^t. m 

WFC^flffls&nfriB k 55: 4 . ffl L . tu 1ST n h 
/;i>ott 4.^) 0 

[0018] ZcDTv h y£»*(i«ia**t«£ 
^ffiKisSs (;Kt< ti>Sl6 0°C — 4 oreoiSB) 

[0019] § fete, awe? jxv-teffim.mz&'&x* 

4Mte^7X^-p##:<?)4ifci4. 3 0 0'CliLh<7)tt?£ 

0 . i&K&iSSTTW-tr y-y~mf£ i ^ k * 4 . 
[00 20] fiffi^g^HHfcfiMV^Wfcto* 
»< mttfWKrRfcJKSW-* ; k 4 . 



[0021] ft-aT, *^co 7 ]<fg^'x-feyHf-i4. flg 

mz&mmx*i>®Mi l zjE'g;i¥m t , *objev vjiAR 

4. 

[0022] 

c wn^mmmm ] #»3ifc*-3 < - t 

(i, **#;**Tnh 4M^k, menttt^ 

4 £ k i oT*t 4jB«**«^-&iS«*SK#a 
[00 23] ftflcWfcli, 7X*^'^SrTD h yiZftmt 

k, IJiBIISiatlB2a^iaifc^tfciB«JtMS^-4 

ifria*a«^iiijjg#gk i*^-*aBirr*4i fcswa* t 
v \ % Lx . ifrlESS i ffiofrisr n h yfs«#;^lS$^ 

[0024] fffEffi 2 ffi<4. luES 1 ST*J!!c§n*^o 

^tji7n-f SMdK^^rtTv^it^ifa l< , itrta 

[00 2 5] mriarn b yfg##:{4JfgttT-^4 i 

?3oo/i m&Tcommt lx i> . **^<7>3®a&s 

4^Pfi^^Wx 4 i k . i 0 iBJSv vfcJSftKjRtt^ti 
V ^-CiEW^fiJjgSrff 5 i k **T'# 4 . 
[ 0 0 2 6 ] a 1 {4. *»!Hfc»^<*«^-feyi^- 
l««B&|lfffiiaT"* ) 4„ 

[00 27] *^BHta^<7j<^^-fey-9-- 1 (4. r 
niygift2t LX<7XHx.lic 60 (oso 3 h)„ (o 
H) „ (fit. m+n=l 0-1 2) <7)MMt. MfEffi 
l*k LTcoa^ffl^-^>3S.tJ t 'HulE^2ffik kt 
«aMIS*-#>4*«$ti.-CV^ 0 4fc, H1S3 

H2ffi4Wti41 atm 

4 ±-CI±TEt=*t 4 3 *RJBj&^ 1 4 . 
[0028] 

m i mm ■. h 2 — ^ 2h + + 2e _ 

^2«iJ : 2H + + 2e" H 2 

[00 29 ] I^^/^XA(4 mi®3±T'^L^ 
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^9ttrrtFtc»oTl(5lS33&»iblS2a4^fc»«L, IS 

[0030] ^mmzm~3< m 

2 ffi4 oro h yfs»* 2 *vc ^*vMSJtffi«rT 

[0031] ssiS3auffff2S4^5ai&-r-6*» 
[0032] § h ic. frK7K*-^*^'^* i #ft-r-s.ig 1 

IR£>IRJMaM*W&*-S£ kT\ falB**^^* 

tMiSiftaK-iifctJ: 1 ?. mifls3t«^$^ina 
[0033] *»iHfc»^<**xrx-fe>if-(i. jam 

Xi±talB*»IE 1 »^ifiSIEaS^.I» £ k i 5 4ft 
[ 0 0 3 4 ] El 2 (i s 4^WBt=*^< *S?7?'x-t 

[0035] mum2 ( a ) fcsrr j: 3 am«flb 
mmw2 - #aaes*vt&4, mm) tm 

Ilk CD^/flU (ME AM : membrane &; electro assembl 

-3'< **^'X-fey+r- 1 ^|t« ' k 36*T§ 4 . 
[0036] *^BJft^'< 7jc*^'X-fe ynf- 1 »7n 

b>e»#c2^\ aatis^* ±n!c^k^- -staler 
mz£~>Tffif&znT^&cr)T. mz* mmm^r& 

[0037] flSflB?^;**— Hte(i3ftv^Bfeftj&* 
T\ *3R#XC0ji3ft*S/hRBCW^ § £ k d J *C§ . m& 

[0038] — 2i\ *»^'A-fe>-^- 1 £7j<5Rffi5 fMfiO 
&SHN£t3RX t T t> J: < . Z <r>t%^z h , ?J<*#x-te: 

mwM^<n*mm&mmcDMi££%}%:mzfi ?zt 



JSttHT k * o ft k § CSVM * H4&-*- 5 * k"<7) . ± 
[00 39] 02(b) fcijr$-«fc d *3f&ffi« 

cDtKSH U - ?s&t*aj-r-& - k l> . 
[0040] *9mizm^<7m#x^>^-- 1 
t->-fe#*2*\ K*m^£±j£#k-r&i«ie?5*? 

m^mxL, ztazx^xnhittzwM^yy^-mm 
mzz.~?xmfc%tix^h<nx\ mz, mmm%TR 
if&^i&mMmz&^x t> . A&&ffB8<Dm&M9ii>ii> 
VTkmv-fmmmzzmMizfto zt^mt^ 

[0041] %^z^ mmtyyf-mzim^mMji 
ifim<tztb\z^ Mz-tfmm%m*&m-& <r t ^x^ 

x$ . mm^^mm&mmizm^xiEmzMfeZfTo i 

[0042] *««{cffl^4fffirn byg^tt. JK 
«2r±^k^4fffia^7X^-^MiRM^^^< k 

[0043] *fHB#«ttitfc i*Uf » 

^Jjg-T S jfi«3&*ft 4 . * cotz to . jf 4 L < itX' S S *£ 

k LtSM/n h >feWtt^ll#Sii4 i k * JlifW- 
[0 044] ltfia^5X^-kii. SEm£Rfl3b»^>jBtS 

TV^S-^ftcoClkT-ftS. (ML. !^fLi)10 0%S 
AtoSS^^filB^ 5 k uf^i k k -r 

4. 

[ o o 4 5 ] :*3&BJil;:;mvc, mt^yy^-li, 

5X^-^rfC m ( mli C m^^ffljt^lJ 

[0046] Miara h >-»»l4co^O^A^f 
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(05 (A) #tl) , C 70 (15 (B) „ C V6 , 

c 78 . c 80 . c 82 . CuKkZfrbwtiti&yj—i'yft 

[0047] ifLfe£7)75— 1985$C 
J^gOU— •fTT'P— ygy(:il.^7X^- b— A<7) 
Wiii-tf-X-^^ h/l'ttifc^l.SiUt (Kroto, H.W. ; Hea 
th,J.R.; O'Brien, S.C.; Curl, R.F. ; Smalley. R.E. 
Nature 1985.318,162.) . 9g&<,Z*-<7)WkJ}&tfm±% 

ti&cr>i$.mz5szm<?)zt~c. 1 9 9 omzMMmm^ 
T-tmwmtzz&Mim&M.iiizti. ^tum. 77 

[0 048] *»IB#liitf57 5— Uy^F^BWffcC 

(r>3r < fc i> 1 6 o°c— 4 0 °c ) TB^rn h >mm 

[0049] zt>izm*fct&t, tf'jyimity^-i/y 
a, H3t^-r*n< s :75-vvt»z)#aa6*tfJii 

;P (Fullerenol) j fcDMHVCV*4. SiMS^**** 1 *?, 

i'gyfc^rSg'C*)*. 7?V J— Mil 9 9 
ng^tioT*RJfc-&J«fi*&^R&Sil/i (Chiang, L. 
Y. ; Swirczewski, J.W. ;Hsu, C.S. ; Chowdhury, S.K. ; 
Cameron, S. ; Creegan, K., J. Chem. Soc, Chem. Coram 
un. 1992, 1791) . JJfcfc, — SiJyiiCD7jcB«£*»A Lfc 

[00 50]*lB|tji s ^-a Lrt: 7 5 W-/P£I14 

eawtt (smwur, 77i/y-/i/7)-fwi/-/i 

[00 5 1 ] •S&Jfcftli, 77VJ—)VXmKM 

AfcF8fflW>-0 S 0 3 HSSr i-)7 5— I'i'OMKfe'HcS 

So HtrKOHa^OS0 3 HSi:K^^o^H4 

(b) cst±o^!;*ift75-i/y. hp*>i»j< 

|IX x/Hb 771/7 -;Wi . ^{i 0 Chiang K «£ -o T 



1 9 9 4¥tCfBfe§^T^S (Chiang, L.Y. ; Wang, L. 
Y. ; Swirczewski, J.W.; Soled, S. ; Cameron, S. , J. 
Org. Chem. 1994,59,3960) . mM^M^^Mt^ti 
t77-l/>tli, — 3<£>tHH*HCO S 0 3 fUSco^S: 

[0052] ±&Ltz77-vvmmw*%m:mki*:ik 
7mM*?o s o 3 Hmz&mthT'n v vfflm\zw& 

s-mmzm-^ma^K 
[0053] ^wjtizm^^^ti&yv h >fcmmz&\^ 

TJi. — ^cr>7 y-Uyft^lzfr^Ki^K^mmR 

vo s o 3 nmm%mxi-& z t e»t 

[0 0 54] ;^^OlH*#;7] v WJ*#ci:^oT 
£ fcjWRttKcOie^O S0 3 HSco^^^-T, 7j<®S^ 

iz& v ">t i) 7KfB-r *>conf&coi£miz±% < s# lt v> 

St#^^ixl»„ robvcofE«(±. »A$^S^-/f 

h ymmmmtitzTu h y&m&zm-t i> o — mm 

[00 5 5] M^7n h >-fE«#:(i. -e^t'*^ 7 
^< , L«f< , *fcifclKWiI!»*C, 7°n h yQ» 

mmzm&wzs-t <dfimmi>is±ftx v ^ 

y y-i/yft^mnznmAlziit t 

[00 56] $ 6fc*$fcBB#tf*fl'f(= mrtErn 
hy*?Mttco»(±, Wj*Lfc3icBQ6«i»OS08Ha£tR 

[0057] m^>. i«ornby»)tttco3£{ijt-xH 

•C^S^x, X{±2fiBcO^#S:*-n.fi«cOM^tL< 
- Y O H Tm § fL , Y i 4 2 fl<?)fiS-£-# £ *t 4 fiSOJl 

[00 58] MttWfcti, miern h yjsgiecoSi: L 

Tii. tuie-OH. -OSOjHim-COOH, - 
SO3H. -OPO (OH) 2 . -C 6 H 4 -S0 3 HW 
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[0 0 5 9] $£>fc, 75-b-y^£fft&^fts£ltK 

>J/bS. Jw-yyikTJV^fVM. Anyygf (7'/ 

04 (C) HfrlBTohVPSt'ttcO^fcLTcoMi-Jf 
t3fE-OH(35ffi(C, Z*«tAU/£79— py^FSjS 
t„ ;«zii flrflsBU^ii. -no 2 » -CN. -F. 

-CI, -COOR, -CHO, -COR, -CF 3s 

-so 3 CF 8 s5rirc** (^itRli7/K;H^« 
^PGB I S&Sofc*> lc , ±f E7° n b y ft? IttoS* 1 ^7p 
ft, 

[ 0 0 6 0 ] fit, 7^-I^v^^c»A-r^m)lBro 
RiOKfflrtTffigTi M£ L<(i5 «J2Lt i: -7" ft 

[006 1 ] P>B»*&-&'iaW«fc(i, tu 

ffflB7 ^-W^^F^afKiJaRH^fcBfa^lSfErn b 
Vftfiitt^aS:#A^-S i t ft . 
[0062] Hm9i?l*. i 3 tT#^^75-^>- 

JEBKJgXti^i&fc J: h$m*'ilo Z k j6**CS ft . ico 

[0063] 4fc , #fSBJJfc;ij wc , IfTlBTD b yfii 
tWi, -HRfciraa7 9-^V8Htt(c (7 5-1/y^ 

[0064] Z.0)lSft=ftmk LXIZ. £&m]8m&£ 

sa-^rat±. sis, soss^jartw*.*. 5osa% 

[0065] ico «t d 55r*rit«rn b yfiiftt , tiffs 
7 5>-l^yf^f*£^*Trft^T\ lulETDbMKWf* 
£ (5S'|H)#c07°n b VBm&kWmth Z k ifiTS ft . 

[0 0 6 6] U>>i, 7 7-l^yf^W#:«A^*i-^i;a 

ffifH (ff^{±a^3 0 0^mJilT) tUSV^it 



#*T'£ ft . 

[00 67] fl&UKiHPtmfc Lmrnh >-c/)fs^ 

4) -t*-*\ ssm&ztt &i><?>%:t>. mzmmzLZ 

'Jf b77Woxfl'>'. stfU 7 vfbb'rLUfy, *r 
U b"-;l^r^rJ-;^ £*»&3rSSU: Oattfftfc 1 MX 

mitt ixmzftt L^mm-mmxhh . 

[0 0 68] £-f, ^ijf N77Wnif 

O J; 9*#^Jg£^tej^T#fta^-e&ft. £o 
*^Wffi-^»i. 3S«%J21T. »4L<140. 5~~ 
1. 5fi»%fciWITr». WR<^)flWi44il», 100 

[00 69 ] £ fc, Jt!V7vttX-V r V^jK U b' - ;P 

ft. ^««^-<7)ia^-SJ±5 — 1 5aM%<73tEHtfftW 
[00 70 ] ,-K l J7 : -h77/k^-na:^-^y^-li-J; N ^'J 

7 >y ftb- ij fy^ u b— /i/T/t' n —Mz-\t i. , -en 
com-smtf±M Lti zn^iicogmcoTmmzT® ft 
t , ^mi>zmmm^R&-tz t **** . 

[00 7 1 ] *>*>ft7°n h yfKitoll^tHCll 

[0072] <jck, m.m7 7^?-£±m?t~fh?7 
x 9 -mmm- 1> % ft t°u h y^wwco v ■> r imbj-t 

fto 

[00 73] Wfc, ;«7'nhyfii#:!t ^*7 5X 
^-^##:i:-rftKlg^7X^-fS»#: (M?57? 

[0074] ito*!-^, flMfcfclflBR*^?^^— Sffl 
^ftiOii. af^7o bME«tt2r#Wft^46«±, 
A*«|frl£7°D b >»Sittt0K^^A-f"ft i t 
fcO, iWilaie^*^7X^-tj:^T^tc=5rft^ 
tffefto L*>t, iwi^mi, IS#;^07°ab 
>-eW#;o^ttJS^#L<A^<^ft*^ huIE**^5 

Ktt*W*rC*oT fcfi-?lffl<0«f^3&«< "f *ift 

[00 7 5 ] i« i 3 i«(R«07"n b >fE##:t . 3ft£ 
*MTC, ±3*L!t7"n b k Ltz «v ^7°n b 

£ fiflfTft i t ft . 
[00 76 ] |frlBK»79X^-t{i. KSRM^* 1 . m. 
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XBi&$tiX^&Mi!rtk<7)c\tXfo& (fflU 10 0% 

cvmzm^Mm ) . m 6 — m 9 iz^-t t & o t* *> . 7- 
ft, 

[0 0 7 7] *-f, H6tC7K-rt«{i. 
KtfcWM»*ir^S»*«fl»?5;**- , C*4 (ffl 

J;a77-k ^cDlBSjIgT"Itt)£^ t L X Sc^ < jl h 

Wfffjt £ * CD ? =y X 9 - 1 & 5 „ 
[0 0 78] ^^cO*«M^SP2fe-^LTf ft? 

7 7-U >*?1- /fi- 7<?D^Xl±— 3P<Of8ii£ #t 
[0 0 7 9] ^Hx£*fU 7 

[0080]i9ll ^^H^bWtt^Lfc*^* 

[oosi] *»^ttiv^Tii, frie^*^ 

A-Tft i t jWsBSIT* 5, IWnb vfppSf ew^j* 

[0082] hp*>. *^jia»m«<z>7 , -$'S«fc.fc-> 

T#-#y^3fc*^&ft^?7J*?-£i£iU 

ft) , ^^(4jn*^j»^Ma^tf3*\ xjisg^x/i- 
* WLXii y vRx^/wtS* tstBfr 5 i 1 1 J: -> 

T . B fl^B^T* ft ? 9 -if&fr - 

[0083] znfyxf-smmzzcott, >u> 

*W<7)*$^' 1 0 0 nmlAF^tCA Wfc 10 0 A12J.T 

[oo84] $hizmz?7x?-t lx. tt&mmfa 



atpt «t o ti(TDNy) «iiffi(75ams»A^ffiit 

Six. £ 9i^fi^»A*3&*#&*U Svvrnbvfc 

ft <T t j&fi»T1Bi: =2r 9 . #St^W^**T" S ft . 
[0085] #Sffi)i(c*svvrtt» *#:t0Bfria^7 
x ^-tc^A-T ft S^ffiffl* ifJiBBfi Ufe i> O t ftffl L 

[0086] 4^, mie^ mtxn 

i oT#^ixftH«Xi±®«K««l^#:^±JiSc*t L 

2 0°C~4 0°C) (C*)fc^Tlfife»tt&IHW4ii:** 
ftS 1 «a*(4. *HTft4«raa»RXf4« 

t ^ttX{±^^m*«|Bi±^«?tfc*&^^*ft i o^ffi 
S L < JifSitSrJRft i 1 3&*T* ft ?t A . ^«^ffi(c{ilu 

tern b >mm\£c7)m. mm^mm^o so 3 Hif 

tliaaiATSifr^Tfti (Hi 0H21 2#M> . 
[0087] HP^. i^W^fc i ft t , -ewwa^JKB 

ft. 

t# ^nft mmmximimmnmmmt , sta 

[0089] iWiS«X<i:K«««Sf^#:(±. Any 
W^ttXJljgittKfgS ( MiaSttXii^M**:*^ 
oywtMaLT#^ixft tco) » ^L<i4^^n^> 
««X{±M«K««^m^i:L. ZtlZiUfcftffl- (O 
H1«#A«^) . fiv^liJiRK^MB&TflRJJffll (OS 
o 3 HS«iA«i^) *»4>a(f*i**ife(c J: D^M-T 
&ztt,zi. *o s §-MtM5t-tft i t ^"T'# ft . JSrtj 4 ffj 

iev a n y y commum^ < t «t v 
[0090] j^taa^fl^t=a^<«^dWR« 

*«iHW*^»it*ffiT-S> ft*-', i tofiilt: fc 7° 5 XV * 

imwzimvtmiwzMz-immtfxwzxTyx-? 

WML. iXv^xy^fix^zXTyX^WM-fhio^X 

«K3MtfcHfiern h >«Ktt<o»*3ftSWt=«:A"r4 
Cfc^"C-#ft. 



: ( 9 ) 003-270200 (P2003 -L|$g 



[0 0 9 1 ] SgtC, ^WmiZ$:&%\%.\zZ.&b, Z'J 

[0092] a )VMimm&^±mwm'vm 

x . ^mmizm-j < *m%x * y^~cr> m era h 
[ o o 9 3 ] ;;ts Bijien«^iR««i. ws*mrs 

*-m/7r-f^- (CNF ) T*5ik**»4t 

v\ mmwmmt lxi±, ws&tstsztwi 
i-yx— WkUTF. itikmzte i&t>2 i-sx—bfuco 

*t—#yl-Sj-x.—7 (CNT) tm$tl&l>CDtf18-& 

^yfyfi-yfswcNT) 

(MWCNT) <7)2ffi!#*n^3fxT^.g». MIS 
SWCNTCO^^H^Hl Ofc^-T. WT*t.i>;*3£ 

[0094] in^^H«XttM«M««^«)3!cK«M 

^zz^zmfzy°vh>tmm<7)M£mALx. mtm 
wximimmmmmtk t^&zt h . m i 

M3Wie£jSU 01 2(iOS0 3 H^Sr»ALT5r-l>ltr 
[0095] *3M!fc***< vtr-tetitf* 

Ceo + H 2 S0 4 C 6 o(OS0 2 0) s 

(SOs) (i=5—6) 

[0 0 9 9] <s!?U*IWt:7 9— UV<0-&«>i«-&J« 
(Chiang, L.Y.; Wang, L.Y.; Swirczewski, 
J.W.; Soled, S. ; Cameron, S., J. Org. Chem. 1994,5 
9,3960) £##£LTfT-5*:<, 

[0 100] C 70 *ftl 5%#{fC 6 ,/C 7( 77-Wy 

2 g *f&«Kig3 om 1 41 tat, h«# 

Ky'xf/I/X- -r/I/T3 0. iWx^-;l/X— x^fc 

r-fe h - h u ;ko 2 : 1 & B E i^re 2 Hi)E»Lfca. 4 0 
'azxmK^xmmz sefc. i«oaa*si*6 0m 

1 CM sTySSWe+CAfU 8 5°C-CSSt i&^'J 
y^fr^**^ 1 OHMSBtfrW:. &JS&J$fM2&b 

x§mm&L, s&c^£*95EUfc«te, 40'ctii 

- I RPJ5E£fi= jjexmct* S *UO * * C 



Tub ymmm 2 i±m 1 s < w a immm ) 3 1 m 2 s 

y (H + ) liBIiB^ffiS-rtifc»-5"Cffiia3«3&»6ff52 
ffi4fflKfc^»nM>. 
[0096] 

imami K^^mityy-^ym^m^y-iv 

(«*XXfM!) ^]£>i^-£j£{;3\ ifciK (Chi an 
g, L.Y. ; Wang, L.Y. ; Swirczewski, J.W.; Soled, S. ; 
Cameron, S. , J. Org. Chem. 1994,59,3960) 

[00 97 ] C 70 €:«;l 5%S&c S() /c 10 y7-uy 

uim<7>m*2 g%mmmwi3 o m 1 

SH5W»fc:T . 6 0*CCS<5^^3 BISBKfPLfc. # 
^tLfcSJEft^. m^X^Ltz'J^^x.— t)V$* 

R^&it'WMir^ai U § tzlz ^x^/Px-x;PT- 3 

^ffiT2 Hiafe»tfca, 4 0°C(CT«ETT-|2S$* 
fc„ i«OJ: dfc:LT»6fLfclB5f5<OFT- I RMJe^t 

t oso 3 Hm%^tj;yy-i/ymmfoco I Rx^.^ b 

[0098] 
[-ft 3] 

+H2 °* CeoCOSOslOnCOlOn 

(ra+n=10—12) 

so (OH) ^CDIRX^b/Utim—WcL, Z\Cf)fm 

& g wfc s *° u 5 - v y t mmz titz . 

[0101] 
[^4] 

C 50 + H 2 S0 4 ^ CsofcSOaO), +ti2 ° > . C 60 (OH) T 

(S0 3 ) (x=5~6) (y=10~12) 

[0102] mm 1 

sg«»HMTT\ ±§ziznt,tite#V7m-<tyy-uy 

ffiK?J<*XXx^C 6 o (OS0 3 H) m (OH), (ffl 
U m+n=10~12) & 1 0 eReH"CjfclBLfc 

«, y°abyim&nmmimm*$mLtz, m^m 

14(a) tC^-T. 

[0 103] Jt<RW 1 a 

ifa^^M^j 1 1 mm^f¥Tx. N a f i o n 1 1 7 

torn b yfiWfl&oiSIBKSefftt* jiSUfc . S*^EI 1 



(S. 0))03-270200 (P2003-100 



4(b) IZTjk-t. 

[0104] imm i b 

«a*»H9errrN a f i o n 1 1 1 * 1 ontrasaST- 
KBt/cfiL nm.tr xztmL, to b MSMg^Btra 

«EfiPtt*M£Lfc. ^S^H14 (b) tflWTit. 
[0 10 5] 014 iOBHfejWriat. H»J1W7 

Mla^Naf io niaflaft#HSl"FCfi^< To b > 

fi§R*ft&3 5»«(ci ro b y&im&W&Lti 
[0 106] gjfcflg 

7 7-^yl^ft^M^^H^Jl^HK^. 
«SEH»*T«ii«aW»t3tlS». HI 5t*ti:3(:, 
1 5 B*IHKLh(c*>fc -> X fiff^r/o b yfi#»tt£ ^ L 

[0 107] it«ffiJ2 

r o h y«aia<oii*iB4Sc#!tt*aBeLfc t i ^ , 015 

t±. ^IBiOtBitfttJic^JBBiL,. i^ttioTffii 
[0 108] gHM3 

7-l^>-eiEK**x^-f;PC 60 (OSO3H), (OH) 
„ (fflU m+n= 1 0~1 2 ) <7)TCf h Ms^fttO 
iME«c#ttt3ISLJt. *£*&IS1 6CStJ:5lc, * 
ffcBJifcgr? < **^r'x-fe y*r— iizM\ * kti&mMy° xx b 

yismfokLx&yy-^ymmmz. onixrxhy 

[0 109] tmM3 

mmm3 tmm^i^rx, n a f i o n 1 1 7^70 

b y^WHt^UKfljffttSaBg Ufc t ; * . feS£H 

1 6 tfiHtrsH- <t -5^,0 icjaTcftiiktrn b >m 
mmmr lx^k>. - 2 0 Tcftsariawir * 

£W4, Na f i o ntfi<7)*##<*S& 
[0110] gjfegH 

±IBfc:»6*utdfU*»fl:79-i-'yc 6a (oh) 12 tc 
suiiiM^Tof^;^, hi nz^-rxo 

fc. 3 0 0°C#i2tT«M^i:llfiJSix-r. 
[0111] aKM4 

Naf ionll 7 fc*f LT§SSSJfcfr#f £ff i 
-5. El 1 7 iZ-^X^t «£ *tJ 1 0 O'CJSLtTN a 
f i o ntf^**g»ftLtW>. mM&MM^Wl 



[0112] %feffij5 

UEt»6*UtJKU*iWt75-V'>'C 60 (OH) 1 2 ^ 

■y b -fW* <! £ #'T' % tz . iiO^U-y b ttJPAtfft 3 0 
0j«mt*JP)-5/';, 

[0 113] i«#i;*lMt75— VVWH^W-yh* 

tz, ^lx. m 2^4 \mz i$m<7)7m%**m.L%:tf 

(H,/N,) SrffiteU |trteSiJ5E^'Xcf«**iffi (H 
[0114] mWMb 

±IE^^^# h tifztf v Amity y-v vmmm^x^v 

C 60 (OS0 3 H), (OH) n (fit, m+n=l 0~ 
1 2) ^^SOmgSrffi^, Kfil 5mmcOR^U 

^'T"§ ^To ICO^I/ -y b«iJ1^^3 0 0^ mtJ)-) 

tz> 

[0115] Z(D^U7i<mityy~ p-y^yKSxxf 

coMtz 1 Mffi^TjcsB^x Sr^ t tztf h , m^RMtfy 

(H 2 /N 2 Jt) *^lk§-ii:T. M«fls^*ei6fc i 0 
/K-f-J; 3 fc» mEl 0 OmViiLhTPl-^m^'SteL, 

[0116] *ffiW*SOfc<^B(BftT/ie(lsWfc:-3 

[0117] mtiS s BtTlSrn b yfe^fri: LT, >f°U 
ylcffifi^^-UyCeo (OH) 11 J H*U*IWfc75-l' 

>-iiiiSyJ<3giXT-/PC 60 (oso 3 H) . (oh), (is. 
L. m+n = 10— 1 2) ^fflV^cM^^L^*^ mTie 

rab>-»ffitt«*(i, Mia- oh. -oso 3 Hj^h 

C-COOH, -SO3H. -OPO (OH) 2 . -C 6 
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[ o 1 1 8 1 4fc, BuiETn h vmm^mcomxnm. 

[0119] ±fc, miwmizx.^m^L. muv^ 
? ^^m^mmiKm&m ( mmm.m ) sria t x t 
^\ 

[0120] *^ta^<7j<*^-b>"if- 
[0121] 

=5r< £ i — ^7"DhyMtt«ll:SAt, -fU~J: 
o T ff &*ut ? 7 X ^ -tizSf^c J; o T ftT ^ § 

mmrx-coim^m t % h . n t . mrtErn h we« 

[0122] 4^, icorn h ye»*{±^^#tfjs 
v^as*s (;KK £i>*n 6 o°c — 4 or^HH) t 

[0123] S biz. Mtl7 ^^HiHKfiWfcSeJ&C 

[0124] uaa^9^^-BifcHi«iv^wfc*3& 1 
<e com . ?mtfx com& & mmz n tzzt #t 

[0125] f-3t, *$m<D?kmtf*-lz>y-—li$. ffi 



&„ 

Krffi0T-;fcS o 

[H2] *»«t»^<^ifxr^-b^-<o«ffl«s* 
[03 ] *ftm£&<#mtfx*>v-£.i3i?&yTi 

[04] 111. 7 7-k>i«ftOM5:*tISirft 

4. 

[05] pi. 7 7-^>-^T^o^0-r"fts o 
[06 ] y°x3 b vmm&nmcomzM^coMW t &s # 
-))fy?5x? —com * com z^-rmssmx h h . 

[07] PL *-t>y?7^^-«ffi«fl 

[08] p|. A—fty??*.?— coftxom (VA^y 
mm) ^^-tm^mxh^, 

[09] pl Ji-Ky?^^9-<rmzmcom (7?x 
?-n±tm-&Lxv^hi>co) z^timmx'foh, 

[0i o] pi. mtm.mm.mmwcomm.mxhh. 

[01 1 ] pi. mm^cnmmxhh. 

[0i2 3 pi. mnmmmmmmwnw&tmxfoh, 

[0i 3] ifwmzm^<7miix^y^r-i,ztitfh7 

[014] ^WMcomtmUz iS77-l- 

a h yfrmmcommtftf?&zim Lx^-t?=>yxh 

[015] pi. y^-uymm#co7x-ibymmmcom 

[016] Pl. y^-vymmWco7uby^m.co 
jag^'tt^JtK LX^rT^ 7 Xfo h . 
[017] PI. T7^-^>1^#;^»fi*^Wi£S£Jt 

[018] PI. ^BJtca^XTKfg^-fe^^-^TK^ 

[019] pi. mm&zximm.mcDMti^-t^y 

7Xfoh,, 

i---7k*^'x-fey-9--. 2. 2' ■■■Tabytemib. 3 

••■^lffi. 4 --ffi2ffi. 5---7KSS. 6---^m@. 7- 

ME AH. 8-*3gffi«. 
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— =E£i 
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[018] [H19] 



Stifle MMMQ 




epuams. (mv> 



